Effect of carvedilol on reactive oxygen species and enzymes linking innate and adaptive immunity.
Neutrophils and macrophages are critical components of our innate host defenses. They are a potential source of nitric oxide (NO) and superoxide, known to play an important role in many physiological processes including defense, immune and inflammatory responses. Myeloperoxidase (MPO), a major NO scavenger and a marker of oxidative stress, as well as increased inducible nitric oxide synthase (iNOS) expression, may affect the NO-superoxide balance, critical for cellular redox balance in the cardiovascular system at physiologic conditions. The effect of carvedilol was studied on stimulated superoxide generation, MPO release and iNOS expression in phagocytes by using receptor operating stimuli [N-formyl-Met-Leu-Phe (FMLP), lipopolysaccharide (LPS) and specific inhibitors (wortmannin, propranolol). Superoxide generation was measured as superoxide dismutase inhibitable reduction of cytochrome c (550 nm), MPO activity as the oxidation of o-dianisidine in the presence of hydrogen peroxide in a spectrophotometer Hewlet Packard 8452 A (463 nm). Expression of iNOS (Western-blot analysis) in RAW 264.7 cell line (murine macrophages) was stimulated by lipopolysaccharide (LPS). Carvedilol dose-dependently decreased superoxide generation and MPO release from intact neutrophils stimulated by FMLP. In the highest concentration tested, carvedilol pronounced the effect of wortmannin [inhibitor of phospholipase D (PLD) regulatory pathway] and significantly decreased LPS stimulated iNOS expression in RAW 264.7 cell line. The conceivable cumulative non-specific membrane effect of carvedilol and its effect on PLD signalling pathway contribute to the decrease of both superoxide generation and MPO release, thus supporting the restoration of NO-superoxide balance.